
LISTING OF CLAIMS: 

1-7. (Canceled). 

8-15. (Withdrawn from Consideration). 
16. (Canceled) . 

17-34. (Withdrawn from Consideration). 

35 . (Canceled) . 

36. (Currently Amended) A diffractive optical element 
comprising: 

a first optical region made of a first optical material 
which is substantially transparent to light within a wavelength 
range to be used and has a refractive index n x ; 

a second optical region made of a second optical material 
which is substantially transparent to said light but is different 
from said first optical material and has a refractive index n 2 ; 
a third optical region made of a third optical material 

which is transparent to said light but is different from said 

< . — 

second optical material and has a refractive index n 3 , said 
first, second and third optical regions being arranged to be 
f brought into contact with each other or being arranged close to 
V each other; 

a first relief pattern formed in a boundary surface between 
said first and second optical regions and having a first pitch 
di s t r ibution and a first depth ; and 
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a second relief pattern formed in a boundary surface between 
said second and third optical regions and having a s^cond^itch^) 
distribution which is and a second depth^ said second pitch 
distribution being substantially identical with said first pitch 
distribution of the first relief pattern, wherein 

said first and second pitch distributions and first and 
second depths of the first and second relief patterns are set to 
diffract said light, 

said first and second relief patterns b e in g substantially 
aligned are arranged such that tops and bottoms of the first 
relief pattern are aligned with tops and bottoms of the second 



relief pattern, respectively viewed in a direction of an optical 
axis , and 

said refractive indices n 1 , n ? and n ? of the first, second 

and third optical materials satisfy the following condition: 

n luC n ? > n, 'o f th e diffractiv e o p ti c al e lem e nt, — w h e r e in 

said first r e lief p att e rn has a wav e l e n g th de pe nd e nt p has e 

am p litud e a^ - (A) , — said s eco nd r e li e f p att e rn has a w av e l e n g th 
d e p e nd e nt p has e amplitud e a^(X) , — said diffra c tiv e e l e m e nt ha ts— a 
phase amplitude a (A) — which is a sum of said phase amplitudes 
a^ -(X) and a^ -HV) — and includ e s at l e ast o n e pe ak valu e w ithin th e 
wav e l e n g th ran ge t o b e used. 
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37-38. (Withdrawn from Consideration) 

39. (Canceled) . 

40. (Currently Amended) A diffractive optical element 
comprising: 

a first optical region made of a first optical material 
which is substantially transparent to light within a wavelength 
range to be used and has a refractive index n 1 ; 

a second optical region made of a second optical material 
which is substantially transparent to said light but is different 
from said first optical material and has a refractive index n 2 ; 

a third optical region made of a third optical material 
which is transparent to said light but is different from said 
second optical material and has a refractive index n 3/ said 
first, second and third optical regions being arranged to be 
brought into contact with each other or being arranged close to 
each other; 

a first relief pattern formed in a boundary surface between 
said first and second optical regions and having a first pitch 
distribution and a first depth ; and 

a second relief pattern formed in a boundary surface between 
said second and third optical regions and having a second pitch 
distribution w hi c h is and a second depth, said second pitch 
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distribution being substantially identical with said first pitch 
distribution of the first relief pattern , wherein 

said first and second pitch distributions and first and 
second depths of the first and second relief patterns are set to 
diffract said light , 

said first and second relief patterns b e in g substantially 
ali g n e d are arranged such that tops and bottoms of the first 
j relief pattern are/aligned with tops and bottoms of the second 
relief pattern viewed in a direction of an optical axis o f th e 
diffractiv e op tical e lem e nt, w h e r e in 

said first r e li e f p att e rn has a w av e len g th d e p e nd e nt p has e 

am p litud e a^(A) , — said s eco nd r e li e f p att e rn has a w av e l e n g th 
dep e nd e nt phas e amplitud e ag(A) , — said diffractiv e e l e m e nt has a 
phase amplitude a (A) — which is a sum uf said phase amplitudes 
stf-tA) — and a^-fA) — and includ e s at l e ast o n e pe ak valu e w ithin th e 
wav e l e n g th ran ge t o b e used, — w h e r e in^ 

said refractive indices n 1 , n ? and n ? of the first, second 

and third optical materials satisfy a condition of n ., , n ? > n ? , 

and 

when an average refractive index of a composite relief 
pattern structure constituted by the said first and second relief 
patterns is n 0 , a thickness of the diffractive element is Dt and 
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a smallest pitch of the first and second relief patterns is T, 
the following condition is satisfied: 
2nXD/n 0 T 2 < 1. 

41 . (Canceled) * 

42 . (Currently Amended) A dif f ractive optical element 
comprising : 

a first optical region made of a first optical material 
which is substantially transparent to light within a wavelength 
range to be used and has a refractive index n 1 ; 

a second optical region made of a second optical material 
which is substantially transparent to said light but is different 
from said first optical material and has a refractive index n 2 ; 

a third optical region made of a third optical material 
which is transparent to said light but is different from said 
second optical material and has a refractive index n 3 , said 
first, second and third optical regions being arranged to be 
brought into contact with each other or being arranged close to 
each other; 

a first relief pattern formed in a boundary surface between 
said first and second optical regions and having a first pitch 
distribution and a first depth ; and 

a second relief pattern formed in a boundary surface between 
said second and third optical regions and having a second pitch 
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distribution which is and a second depth, said second pitch 
distribution being substantially identical with said first pitch 
distribution of the first relief pattern , wherein 

said first and second pitch distributions and first and 
second depths of the first and second relief patterns are set to 
diffract said light , 

said first and second relief patterns bein g substantially 
align e d are arranged such that tops and bottoms of the first 
relief pattern are aligned with tops and bottoms of the second 
relief pattern, respectively viewed in a direction of an optical 




axis of th e diffractiv e op ti c al e lem e nt, w h e r e in 



said first r e lief p att e rn has a wav e l e n g th d epe nd e nt p has e 

am p litud e at^(X) , — said s e c o nd r e li e f p att e rn has a w av e l e n g th 
d epe nd e nt p has e amplitud e a^(A) , — said diffractiv e e lem e nt has a 
phase amplitude a (A) — which is a sum of said phase amplitud es 
a^-fA) — and — and includ e s at l e ast o n e pe ak valu e w ithin th e 
w av e l e n g th ran ge t o be used, w h e r e in^ 

said refractive indices n 1 , n ? and n 1 of the first, second 

and third optical materials satisfy a condition of , n 3 > n ? ; 
and 

when a shortest wavelength of the wavelength range to be 
used is X lf a longest wavelength of the wavelength range to be 
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used is A 2/ and a middle wavelength between A x and A 2 is X 0 = 
(=(A X + A 2 )/2), the following condition is satisfied: 
A 2 - A x > 0.05A 0 . 

43-48. (Withdrawn from consideration). 
49-51. (Canceled herein). 

52. (New) A diffractive optical element comprising: 

a first optical region made of a first optical material 
which is substantially transparent to light within a wavelength 
range to be used and has a refractive index n 1 ; 

a second optical region made of a second optical material 
which is substantially transparent to said light but is different 
from said first optical material and has a refractive index n 2 ; 

a third optical region made of a third optical material 
which is transparent to said light but is different from said 
second optical material and has a refractive index n 3 , said 
first, second and third optical regions being arranged to be 
brought into contact with each other or being arranged close to 
each other; 

a first relief pattern formed in a boundary surface between 
said first and second optical regions and having a first pitch 
distribution and a first depth; and 

a second relief pattern formed in a boundary surface between 
said second and third optical regions and having a second pitch 
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distribution and a second depth, said second pitch distribution 
being substantially identical with said first pitch distribution 
of the first relief pattern, wherein 

said first and second pitch distributions and first and 
second depths of the first and second relief patterns are set to 
diffract said light, 

said first and second relief patterns are arranged such that 
tops and bottoms of the first relief pattern are aligned with 
bottoms and tops of the second relief pattern, respectively 
viewed in a direction of an optical axis, and 

said refractive indices n x , n 2 and n 3 of the first, second 
and third optical^materials satisfy the following condition: 

V n„ < n, < no. / 



